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Abstract The combination of cytological and histological techniques has significantly increased the accuracyof fibre-
optic bronchoscopy (FOB) inthe diagnosis of lungcancer.Wetestedthehypothesis thatcytological examinationofmate-
rial obtained from the whole endobronchial brush might increase the diagnostic yield in patients where conventional
brush specimenswerenegative.Fiftypatientswhohadundergone FOB for suspectedlungcancerwere studiedprospec-
tively.Bronchial lavage, bronchial biopsy and conventional brushing were performed. The whole endobronchial brush
was then cut off the end of its wire and transported in a universal pot containing Shandon cytospin collection fluid. The
materialwas dislodged fromthewhole brush using a vortex and the remaining fluidwas centrifuged at 2000 r.p.m.The
fluidconcentratewasusedtomaketwocytopsinpreparations.Papanicolaoustainwasused.Fiftypatientswere studied, of
whichthirty-nine (78%) had endoscopicaly visible tumour.Of those, bronchial biopsy, conventional brushing lavage and
whole brushwere positive formalignantcells in 31 (79?4%), 29 (74?3%), 21 (53?8%), and16 (41%) of cases, respectively. A
diagnosis of lung cancer was confirmed in 35 (89?7%) cases of endoscopicaly visible tumour.Conventional brushing was
positive in two out of11 (18 2%) caseswith no visible tumour.Whole brush analysis was not positive in any of the cases
withnegative conventionalbrushings andwas theleast sensitivetestindetectingmalignancy.Whole endobronchialbrush
analysis has no advantage in bronchoscopic diagnosis of patientswith suspected lungcancer.r2002 Elsevier Science Ltd
doi:10.1053/rmed.2001.1263, available online at http://www.idealibrary.comon
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Since its introduction in 1967, ¢bre-optic bronchoscopy
(FOB) has been adopted as an important test in the diag-
nosis of patients with suspected lung cancer. Obtaining
samples from the bronchial tree during FOB is an inte-
gral part of the procedure and di¡erent sampling meth-
ods have been developed with di¡erent diagnostic yields
(1,2). These methods include bronchial lavage, bronchial
brushing, and bronchial biopsy. Although bronchial
biopsy provides histological diagnosis, accompanying
bronchial lavage and bronchial brushing increase the di-
agnostic yield (1,2).
Increasing the number of bronchial biopsies taken dur-
ing FOB has also improved the positive detection rate
for bronchial carcinoma.Gellert et al. (3) showed that at
least ¢ve biopsy specimens were required to give more
than 90% probability of obtaining a positive specimen.
We prospectively tested the hypothesis that cytologicalReceived 21September 2001and accepted in revised form14November
2001.
Correspondence should be addressed to:Dr J.M.Goldman,
Department of Respiratory Medicine,Torbay Hospital, Lawes Bridge,
Torquay,TQ2 7AA,Devon,U.K.Fax: +441803 655580;
E-mail: jmgm@globalnet.co.ukexamination of material obtained from the whole endo-
bronchial brush might dislodge malignant cells adherent
to the brush and therefore provide additional diagnostic
advantage.
METHOD
We prospectively studied the results of 50 ¢bre-optic
bronchoscopies performed in the endoscopy unit of Tor-
bayHospital fromMarch toDecember 2000. All bronch-
oscopies were carried out by trained members of the
Respiratory team which included two consultants and a
specialist registrar. All endoscopically visible tumours
were assessed by conventional brushing, bronchial la-
vage, andbronchialbiopsy in this order.Nobiopsies were
takenwhen therewas no lesion seen endoscopically.Two
conventional brush smears were then prepared, one air-
dried and one alcohol-¢xed. The air-dried smear was
¢xed in methanol for 10min followed by staining with
May^Grunwald^Giemsa (MGM). The alcohol ¢xed
smear was stained by Papanicolaou stain. After smear
preparation, the whole endobronchial brush was cut o¡
the end of its wire and transported in a universal
pot containing Shandon cytopsin collection £uid. The
260 RESPIRATORYMEDICINEmaterial was dislodged from the whole brush using
a vortex and the remaining £uid was centrifuged at
2000 r.p.m.The £uid concentrate was used to make two
cytopsinpreparations, one of whichwas stainedwith Pa-
panicolaou stain.
Bronchial lavagewas obtainedby washing the a¡ected
lung segment with 20^40ml of normal saline. A similar
amount of 8% hydrochloric acid was added to the bron-
chial lavage and left over night to dissolvemucus.The fol-
lowing day, the specimen was centrifuged at 2000 r.p.m.
for10 minutes, the supernatant poured o¡ and the cellu-
lar button re suspended with 10^15ml of Scott’s tap
water substitute. The specimen was re-centrifuged at
2000 r.p.m for10min and cellular precipitantused topre-
pare two alcohol-¢xed slides one of which was stained
with the Papanicolaou stain. Bronchial biopsy was
stainedwith haematoxylin and eosin.
RESULTS
Fifty patients were bronchoscoped, 39 (78%) had
bronchoscopically visible tumour (group A) and11 (22%)
had normal bronchoscopic appearance (group B). In
group A, bronchial biopsy was positive in 31 patients
(79?4%), conventional brushing in 29 patients (74?3%),
bronchial lavage in 21 patients (53?8%) and whole brush
in 16 patients (41%) (Table 1). Bronchial biopsy gave the
only positive result in ¢ve cases (12?8%) and bronchial la-
vage the only positive result in 1 case (2?6%).The whole
brush was not positive in any of the cases with negative
conventional brushings. In group B, no biopsies were ta-
ken and conventional brushing was positive in two cases
(18?2%). Bronchial lavage and whole brush were negative
in this group. A ¢nal histological or cytogical diagnosis
was achieved in 89?7% of cases in groupA,18?2% of cases
in group B and in 74% of groups A and B combined.
DISCUSSION
Fibre-optic bronchscopy is a well-tolerated procedure
with lowmorbidity andmortality (4). It providesvaluable
information in patients with lung cancer and in a wide
variety of other respiratory diseases including bronchialTABLE 1. Group Abronchoscopically visible tumour (to-
taln=39)
Broncial
biopsy
Conventional
brushing
Bronchial
lavage
Whole
brush
Positive 31 29 21 16
Negative 8 10 18 23
% positive 79?4 74?3 53?8 41asthma (4), lung transplant (5) and HIV-related diseases
(6). In patients with lung cancer, the standard practice is
to perform conventional brushing, bronchial washing
and bronchial biopsy. Other techniques such as trans
bronchial biopsy and needle aspiration may also be per-
formed (7,8).The combination of conventional brushing,
bronchial lavage and bronchial biopsy has been shown to
increase the diagnostic yield of FOB (1,2), as has increas-
ing the number of biopsies obtained during FOB to ¢ve
biopsies (3). In this study we proposed that during
bronchoscopic brushing of a suspectedmalignant lesion,
more tumour cells maybe ¢xed to the conventional
brushing than could be displaced during smear prepara-
tion and that by examining the whole brush moremalig-
nant cells might be identi¢ed, thus increasing the
diagnostic yield. When tumour was visible, bronchial
biopsy, brushing, washing and whole brush, were
positive for malignancy in 79?4%, 74?3%, 53?8% and 41%,
respectively.Bronchial biopsy alonewas positive in12?8%
of the cases andbronchial lavage 2?6% of cases.Bronchial
biopsy andbronchial lavage combinedwere found topro-
duce all the positive results.Conventional brushing pro-
vided no additional diagnostic advantage when tumour
was visible, however it gave the only positive results
when no tumour was seen (18?2%). In a large retrospec-
tive study Mak et al. (1) showed that, when tumour was
visible bronchial biopsy, brushing and lavage gave positive
results in 76%, 52% and 49?6% of cases, results compar-
able with our study. However, to our knowledge
this is the ¢rst published study which investigated the di-
agnostic advantage of examining the whole endobron-
chial brush in patients with suspected lung cancer. The
aim of the study was to see if by examining the
whole brush in addition to conventional specimens that
there might be a diagnostic advantage. What we
found was that in no case where conventional brush
was negative did the whole endobronchial brush
analysis provide the diagnosis. We conclude that
examination of the whole endobronchial brush in this
studydidnot improve the diagnostic yield formalignancy
and the extra time involved in analysis and cost could
not be justi¢ed. It is not clear why whole brush
analysis was inferior to that of the conventional
brush. It might be that most of the malignant cells have
already been dislodged during the making of conven-
tional brush smears and few cells remained, or that ma-
lignant cells could not be dislodged by the method
employed. It is also possible that tumour cells remaining
on thebrushwere damagedduring thewholebrush sam-
ple processing.
In conclusion, whole endobronchial brush analysis did
not improve the diagnostic yield of FOB in investigating
patients with suspected lung cancer, however, this study
has again showed that the combination of bronchial
biopsy, conventional brushing and bronchial lavage in-
creases the positive diagnostic outcome of the test.
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